Abstract. Loss of eelgrass (Zostera marina) habitat from temperate estuaries worldwide often coincides with increased rnacroalgal accumulations resulting from increased delivery of anthropogenic nitrogen. We conducted macroalgal enclosure/exclosure experiments during summer 1998 within eelgrass populations in two estuaries of Waquoit Bay, Massachusetts. USA, to evaluate how increased macroalgal biomass~fects density, recruitment. growth rate. and production of eelgrass. One estuary featured a low nitrogen loading rate and sustained a relatively pristine eelgrass population with a 2 em high macroalgal canopy. The other estuary had a sixfold higher nitrogen loading rate and a declining eelgrass popUlation with a 9 em high macroalgal canopy. Experimental units were 1 X 1 ill plots of eelgrass fenced within 50 em high plastic mesh that excluded or included macroalgae at canopy heights ranging from 0 to 25 cm. In both estuaries. rates of eelgrass loss increased, largely a result of decreased recmitment. and growth rates decreased (due to decreased rates of leaf appearance) with increasing macroalgal canopy height: Aboveground summer production in both estuaries decreased exponentially as macroalgal canopy heights increased. We conclude that macroalgal cover is' a proximate cause for loss of eelgrass in the higher N estuary since, upon removal of macroalgae, we observed an increase in shoot d~nsity, a 55% increase in summer growth, and a 500% increase in summer aboveground net production. Based on summer growth data and density of shoots in our experimental plots the following spring. we suggest that the negative impacts of macroalgal canopies persist. but also that eelgrass recovery upon removal of macroalgae may be possible.
INTRODUCTION
Increasing delivery of nitrogen from watersheds to receiving wat;prs results in the~()ss of seagrass meadows by direct and indi;-ect mechanisms. Increased concentrations of nitrate may be directly toxic to certain species of seagrass (Burkholder et al. 1992 (Burkholder et al. , 1994 . Increased loads of nitrogen may also increase standing
